2 for other parameters (2) . CD-HIT was used to reduce assembly redundancy by clustering at ≥ 98% identity (3) . The completeness of the assembly was assessed by BUSCO v3.0.1 with the insecta dataset (4) . Open reading frames were predicted for each transcript using EMBOSS's getorf (5) and searched against the GenBank nr database with NCBI-BLASTP v2.2.30+
(e-value 1e-6). Gene functions and metabolic pathways were determined using the KEGG and EcoCyc databases (6, 7) . To identify differentially expressed genes, reads from each library were mapped to the trinity transcripts using Bowtie2 v2. --careful) (12) . The completeness of the genome was assessed using BUSCO v3.0.1 with the insecta dataset (4). 3 
Identification of horizontally transferred genes (HTGs), mitochondrial (MT) support
genes, and gene duplications. To identify HTGs, the NCBI-BLASTP output files were processed with MEGAN v6.4.0 (13) . Transcripts assigned to bacteria were extracted for further analysis. The BLAST hits from each ORF of transcripts were individually inspected to remove low-identity sequences and potential contaminants. The remaining transcripts were searched against the draft ALF genome using NCBI-BLASTN to verify their location relative to eukaryotic genes. The origins of HTGs were inferred with phylogenetic methods. Amino acid sequences were aligned with MAFFT using the L-INS-i model (14) . Phylogenetic reconstructions were done with the maximum-likelihood approach using a GTR-CAT substitution model in RAxML v8.2.10 for 1000 bootstrap replicates via CIPRES Science gateway portal (15, 16) . The number of MT support genes was estimated based on the NCBI-BLASTP results. To estimate the number of duplicated genes with higher expression in bacteriocytes, we used the differentially expressed genes in bacteriocytes as queries for NCBI-BLASTN against the assembling transcripts. Those with identity of 40 -90% and sequence length above 80% were selected as potential gene duplications. Blast thresholds used were estimated based on identities of the duplicated amino acid transporters (AATs) in sap feed insects (17) . The duplicated genes listed in Table S2 were searched against the draft ALF genome using NCBI-BLASTN to verify whether they are present on the genome.
Phylogenetic reconstructions were performed for duplicated AAT genes and MT support genes listed in Table S2 following the above approaches.
Comparison of mitochondria-encoded gene expression. To detect whether mitochondria 4 have increased activity in bacteriocytes, we compared the gene expression of the 13 mitochondria-encoded genes sequenced previously (18) by read mapping with bowtie 2 v2.2.7, abundance estimation with RSEM, and pair-wise tissue expression analysis with edgeR (P ≤ 0.05 and FC ≥ 2x) using qualified reads above (8) (9) (10) . Since these transcripts are mRNA-enriched, we further repeated gene expression analysis with another three non-mRNA-enriched RNA-seq replicates of bacteriocytes and the remaining body tissues.
RNA preparation, sequencing, and reads trimming were performed as described above except for lacking the mRNA-enriched step.
Prediction of subcellular localizations of HTGs and MT support genes involved in cellular information processing (CIP).
The subcellular localizations of HTG and MT support gene products involved in CIP listed in Table 1 and S2 were predicted using TargetP v1.1 with default parameters (19) . The MT targeting peptides (mTPs) and secretory signal peptides (SPs) were further examined using signalP 3.0 with neutral networks and hidden markov models (20) .
Identification of differentially expressed host genes involved in CIP and shared
bacterial HTGs from other sap-feeding insects. To determine whether host genes can fill gaps of CIP systems in other sap-feeding insects, we searched the highly differentially expressed host genes in bacteriocytes of the pea aphid Acyrthosiphon pisum (21) , citrus mealybug Planococcus citri (22) , hackberry psyllid Pachypsylla venusta (23) , silverleaf whitefly Bemisia tabaci (24) , and scrub cicada Diceroprocta semicincta (25) . Differential gene expression analysis was performed for cicada transcriptomes (n = 4 replicates) as described 5 above (see also 25) . We noted that the cicada samples were field collected and not controlled for age or environment, resulting in observed high variation in expression between replicates.
Therefore, a higher P-value (≤ 0.05) for differential gene expression was selected and we further looked for genes that had shared differential expression patterns for at least three of the four replicates.
We further compared the HTGs of ALF with the pea aphid A. pisum (26) , hackberry psyllid P.
venusta (23) , silverleaf whitefly B. tabaci (24) , stink bug Halyomorpha halys (27) , and seven Note: Sul Bact, Sulcia bacteriocytes; Nas Bact, Nasuia bacteriocytes; *, significant difference (p≤0.05). 
